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THREADED SCREW FASTENER CHARACTERIZED BY HIGH PULL-OUT 
RESISTANCE, REDUCED INSTALLATION TORQUE, AND UNIQUE HEAD 
STRUCTURE AND DRIVE SOCKET IMPLEMENT OR TOOL THEREFOR 


FIELD OF THE INVENTION 

The present invention relates generally to threaded 
screw fasteners, and more particularly to a new and improved 
threaded screw fastener which has unique and novel buttress 
thread structure which effectively provides the new and im- 
proved threaded screw fastener with reduced installation or 
insertion torque characteristics, and which also effectively 
provides the new and improved threaded screw fastener with 
enhanced pull-out resistance characteristics, whereby the new 
and improved threaded screw fastener can be easily and read- 
ily inserted or installed, and retained, within various dif- 
ferent substrates, such as, for example, steel, concrete, 
aluminum, wood, and thermoplastic materials, and still fur- 
ther, the new and improved threaded screw fastener has unique 
and novel head structure which not only enables the new and 
improved threaded screw fastener to be inserted or installed 
within a substrate as a result of being capable of being al- 
ternatively utilized either with a Phillips head drive socket 
implement or tool, or with a hexagonal drive socket implement 
or tool, but in addition, the head structure comprises low- 
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profile domed structure such that when the new and improved 
threaded screw fastener is utilized to secure waterproof or 
environmental membranes upon roof decking assemblies, the new 
and improved head structure will not present any raised edge 
or sharply pointed corner structure which would otherwise 
tend to cut or pierce the waterproof or environmental mem- 
branes whereby the structural integrity of the waterproof or 
environmental membranes would be adversely affected as a re- 
sult of propagated tearing or shredding of the same, particu- 
larly under high-wind, uplifting force conditions. 
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R&<-TCGROIjy r> OF THE TNVENTXQfl 

When a threaded screw fastener is to be inserted or 
installed within a particular substrate, the threaded screw 
fastener must obviously be rotated in order to enable the 
threaded screw fastener to threadedly engage the substrate 
material. Accordingly, a rotational drive force must be im- 
parted to the threaded screw fastener. Conventionally, the 
two most common means for imparting rotational drive forces 
to threaded screw fasteners is either by means of a hexagonal 
drive socket implement or tool which is adapted to engage a 
corresponding hexagonally configured head portion of the fas- 
tener, or alternatively, by means of a Phillips head drive 
socket implement or tool which is adapted to engage a corre- 
spondingly configured Phillips head portion of the fastener. 
Typical threaded screw fasteners, respectively having such a 
hexagonally configured head portion, or a Phillips head por- 
tion are disclosed within FIGURES 1 and 2 . More particular- 
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ly, a first conventional PRIOR ART threaded fastener is dis- 
closed within FIGURE 1 and is generally indicated by the 
reference character 10. The threaded fastener 10 is seen to 
comprise a threaded shank portion 12, and a head portion 14. 
5 The head portion 14 has a hexagonal cross-sectional configu- 
ration, and it is also seen that the hexagonally- configured 
head portion 14 has a constant depth dimension D, as defined 
between vertically spaced, horizontally disposed, upper and 
lower planar surfaces 16,18. As a result of such structure, 
10 the hexagonally-configured head portion 14 exhibits a rela- 
tively large profile. Alternatively, a second conventional 
PRIOR ART threaded fastener is disclosed within FIGURE 2 and 
is generally indicated by the reference character 110. The 
threaded fastener 110 is seen to comprise a similarly thread- 
15 ed shank portion 112, and a head portion 114. The head por- 
tion 114 is provided with a substantially X-shaped slotted 
region 116 which is recessed within the head portion 114 so 
as to be capable of accommodating a Phillips head drive sock- 
et implement or tool, and it is additionally seen that the 
20 upper surface 118 of the head portion 114 has a substantially 
domed configuration which circumf erentially slopes downwardly 
so as to terminate in a relatively thin-dimensioned periphe- 
ral surface 120. 

While the conventional PRIOR ART threaded fasteners 
25 10,110 normally exhibit satisfactory operational or perform- 
ance characteristics, the conventional PRIOR ART threaded 
fasteners 10,110 do in fact exhibit some significant opera- 
tional drawbacks. For example, different field personnel usu- 
ally prefer to use a particular one of the two different 
30 types of conventional PRIOR ART threaded screw fasteners, and 
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accordingly have suitable drive socket implements or tools 
for drivingly engaging the head portions of the particular 
threaded screw fasteners. The obvious problem with the exist- 
ence or availability of the two different types of conven- 
tional PRIOR ART threaded screw fasteners resides in the man- 
ufacture and distribution of such threaded screw fasteners, 
that is, the threaded screw fastener manufacturers need to 
manufacture or fabricate the two different types of threaded 
screw fasteners, they need to stock the two different types 
of threaded screw fasteners in their available inventories, 
and they need to maintain proper and appropriate records in 
connection with the distribution of such different types of 
threaded screw fasteners to different distribution centers or 
end-use customers. Similar manufacturing, fabrication, inven- 
tory, distribution, and logistical problems correspondingly 
exist in connection with the availability of the suitable 
drive socket implements or tools for drivingly engaging the 
head portions of the different threaded screw fasteners. A 
need therefore exists in the art for a new and improved 
threaded screw fastener which is provided with a head portion 
that has integrally incorporated therein both hexagonal and 
Phillips head structure so as to be capable of being rota- 
tionally driven by means of a new and improved single drive 
socket implement or tool which likewise has integrally in- 
corporated therein structure which is uniquely adapted to en- 
gage either one of the hexagonal and Phillips head structures 
integrally disposed upon the head portion of the threaded 
screw fastener. 

In addition, it is seen that the vertically spaced, 
horizontally disposed, upper and lower planar surfaces 16,18, 


together with the six, vertically oriented side surfaces or 
facets 20 of the head portion 14, define a plurality of ver- 
tically spaced, upper and lower peripheral edge portions 22, 
wherein each one of the upper and lower peripheral edge por- 
tions 22 defines, includes, or comprises a 90° angle. It is 
also seen that adjacent pairs of the side surfaces or facets 
20,20 define a plurality of vertically oriented edge regions 
or loci 24 therebetween, whereby the upper and lower termini 
of the vertically oriented edge regions or loci 24 define 
sharply pointed corner loci 26. Accordingly, when the thread- 
ed screw fasteners 10 are utilized, for example, in connec- 
tion with the fastening or securing of waterproof or environ- 
mental membranes to underlying roof decking assemblies, the 
peripheral edge portions 22, defined between the vertically 
oriented side surfaces or facets 2 0 and the upper planar sur- 
face 16, as well as the upper corner loci 26 disposed within 
the plane of the upper planar surface 16, present sharply 
configured structures. 

It has been found that such sharply configured 
structures can effectively cut or pierce the waterproof or 
environmental membranes when, for example, the waterproof or 
environmental membranes are forced into contact with the fas- 
tener head portions 14 as a result of, for example, workmen 
walking upon the upper surface portion of the roof decking 
assembly. Accordingly, once the waterproof or environmental 
membranes are cut or pierced, the waterproof or environmental 
membranes tend to undergo further structural deterioration, 
such as, for example, propagated shredding or tearing, par- 
ticularly under high-wind lift force conditions, thereby ef- 
fectively compromising the structural integrity of the water- 


proof or environmental membranes and of course the protective 
properties of the waterproof or environmental membranes with 
respect to the underlying roof decking and insulation sub- 
strates. This is obviously not a desirable situation from the 
5 viewpoint of installing a proper, environmentally protected 
roof decking system. A need therefore exists in the art for a 
new and improved threaded screw fastener which is provided 
with a head portion that not only has integrally incorporated 
therein both hexagonal and Phillips head structure so as to 
10 be capable of being rotationally driven by means of a single 
drive socket implement or tool which likewise has integrally 
incorporated therein structure which is uniquely adapted to 
engage either one of the hexagonal and Phillips head struc- 
tures integrally disposed upon the head portion of the screw 
15 fastener, but in addition exhibits a relatively low profile. 

Continuing further, and with reference now being 
made to FIGURES 3 and 4, an additional conventional PRIOR ART 
threaded screw fastener is partially disclosed and is gene- 
rally indicated by the reference character 210. The threaded 
20 screw fastener 210 comprises a shank portion 212 upon which a 
plurality of buttress-type threads 214 are formed. As can 
best be seen or appreciated from FIGURE 4, each one of the 
conventional buttress-type threads 214 is seen to comprise a 
slightly inclined rearward flank surface 216 and a signifi- 
25 cantly inclined forward flank surface 218, a predetermined 
thread pitch P, as measured between the same points of suc- 
cessive thread crest portions 220, and a predetermined spac- 
ing S as determined between the root region of the rearward 
flank surface 216 of a particular thread and the root region 
30 of the forward flank surface 218 of the next or successive 
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thread. As is well-known in the art or industry, the rear 
flank surface 216, as well as the pitch P, play critical 
roles in, or effectively determine, the pull-out resistance 
characteristics or properties of the fastener 210, while the 
5 forward flank surface 218, and the spacing S, likewise play 
critical roles in, or effectively determine, the installation 
or insertion torque characteristics or properties of the fas- 
tener 210. As is further well-known in the art of industry, 
the ideal or perfectly designed fastener will exhibit rela- 
10 tively high pull-out resistance characteristics or proper- 
ties, while concomitantly exhibiting relatively low instal- 
lation or insertion torque characteristics or properties. Un- 
fortunately, conventional or PRIOR ART fasteners, such as, 
for example, the fastener 210, as disclosed within FIGURES 3 
15 and 4 and characterized by means of the conventional or PRIOR 
ART buttress thread structure, cannot effectively simultane- 
ously achieve the aforenoted relatively high pull-out resist- 
ance characteristics or properties and the relatively low in- 
sertion or installation torque characteristics or properties. 

20 More particularly, in order to effectively increase 

the pull-out resistance characteristics or properties of the 
threaded screw fastener 210, the diametrical extent of the 
threaded screw fastener 210 would have to be increased, that 
is, the external diametrical dimensions or extents of both 

25 the shank portion 212 and the threads 214 as determined by 

means of the crest portions 220 thereof. Increasing the dia- 
metrical dimension or extent of the threaded screw fastener 
210, however, is not desirable or viable for several reasons. 
Firstly, for example, increasing the diametrical dimension or 

30 extent of the threaded screw fastener 210 obviously increases 
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the amount of material that is required to be structurally 
incorporated within each fastener 210, and therefore the man- 
ufacturing or fabrication costs per fastener are correspond- 
ingly increased. In addition, or secondly, increasing the di- 
ametrical dimension or extent of the threaded screw fastener 
210 also serves to increase the installation or insertion 
torque characteristics or properties of the fastener 210, 
which, of course, is precisely the opposite objective that is 
sought to be achieved in connection with the threaded screw 
fastener 210. Viewed from an opposite point of view, if, for 
example, the diametrical dimension or extent of the threaded 
screw fastener 210 was decreased so as to effectively reduce 
the torque installation or insertion characteristics or prop- 
erties of the threaded screw fastener 210, then the pull-out 
15 resistance characteristics or properties of the threaded 

screw fastener 210 would be correspondingly reduced, which, 
again, is precisely the opposite objective that is sought to 
be achieved in connection with the threaded screw fastener 
210. A need therefore exists in the art' for a new and improv- 
ed threaded screw fastener which can simultaneously achieve 
both enhanced pull-out resistance characteristics or proper- 
ties, and reduced installation or insertion torque character- 
istics or properties, while also retaining manufacturing or 
fabrication costs at a viable or cost-effective level. 
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25 QBilBCIg OF THK INVENTION 


Accordingly, it is an object of the present inven- 
tion to provide a new and improved threaded screw fastener 
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and a drive socket implement or tool therefor. 


Another object of the present invention is to pro- 
vide a new and improved threaded screw fastener, and a drive 
socket implement or tool therefor, which effectively over- 
comes the various operational and manufacturing drawbacks 
and disadvantages characteristic of conventional PRIOR ART 
threaded screw fasteners and drive socket implements or 
tools . 

An additional object of the present invention is to 
provide a new and improved threaded screw fastener which is 
provided with head structure that permits the threaded screw 
fastener to be rotatably driven by means of alternative drive 
socket implements or tools, such as, for example, hexagonally 
configured socket implements or tools, or Phillips head con- 
figured socket implements or tools, whereby only a single 
type of threaded screw fastener is needed at a field instal- 
lation or job site in view of the fact that the single type 
of threaded screw fastener can be inserted or installed with- 
in a substrate regardless of the type of drive socket imple- 
ment or tool that a particular workman may be using at the 
field installation or job site. 

A further object of the present invention is to 
provide a new and improved threaded screw fastener which is 
provided with unique and novel thread structure which permits 
the threaded screw fastener to exhibit enhanced pull-out re- 
sistance characteristics or properties while simultaneously 
exhibiting reduced installation or insertion torque charact- 
eristics or properties. 


A last object of the present invention is to pro- 
vide a new and improved threaded screw fastener which is pro- 
vided with unique and novel thread structure which permits 
the threaded screw fastener to exhibit enhanced pull-out re- 
sistance characteristics or properties while simultaneously 
exhibiting reduced installation or insertion torque charact- 
eristics or properties, and without necessarily increasing 
the diametrical extent of the threaded screw fastener wherein 
the threaded screw fastener can be economically manufactured 
or fabricated due to an effective conservation, preservation, 
or minimal izat ion of the amount material required to manufac- 
ture or fabricate the threaded screw fastener. 


RTTMMARY THB INVENTION 

The foregoing and other objectives are achieved in 
accordance with the teachings and principles of the present 
invention through the provision of a new and improved thread- 
ed screw fastener which comprises a head portion that has low 
profile domed structure integrally incorporated therein, and 
wherein further, the head portion also has unique and novel 
combination structure which permits the threaded screw fas- 
tener to be rotatably driven either by means of a rotary 
drive tool having, for example, hexagonal ly configured drive 
structure integrally incorporated therein, or alternatively 
by means of a rotary drive tool having, for example, Phillips 
head drive structure integrally incorporated therein. In this 
manner, the threaded screw fastener, having such combination 
head structure, can be drivingly inserted or installed within 


substrates regardless of the particular drive socket imple- 
ment or tool being utilized by field installation or job site 
personnel. Furthermore, in accordance with additional teach- 
ings and principles of the present invention, there is pro- 
vided a new and improved drive socket implement or tool which 
has integrally incorporated therein both hexagonally config- 
ured drive structure, Phillips head drive structure, and dom- 
ed contour structure for not only structurally accommodating 
both the hexagonally configured structure and the Phillips 
head structure integrally incorporated upon the head portion 
of the threaded screw fastener, but in addition, for accommo- 
dating the low profile domed structure of the head portion of 
the threaded screw fastener. Lastly, the threaded screw fas- 
tener also comprises thread structure wherein each thread of 
the threaded screw fastener comprises unique and novel rear- 
ward and forward flank surfaces which effectively serve to 
simultaneously enhance the pull-out resistance characterist- 
ics or properties of the threaded screw fastener while reduc- 
ing the installation or insertion torque characteristics or 
properties of the threaded screw fastener. 


ttPTV-T? DES^TPTTON ™? Ttyw nRAWINGS 

Various other objects, features, and attendant ad- 
vantages of the present invention will be more fully appre- 
ciated from the following detailed description when consid- 
ered in connection with the accompanying drawings in which 
like reference characters designate like or corresponding 
parts throughout the several views, and wherein: 


FIGURE 1 is a perspective view of a conventional, 
PRIOR ART threaded screw fastener wherein the head portion 
integrally formed thereon has a hexagonal cross- sectional 
configuration; 

FIGURE 2 is a perspective view of a conventional, 
PRIOR ART threaded screw fastener wherein the head portion 
integrally formed thereon has Phillips head drive structure 
formed therewithin; 

FIGURE 3 is a partial side elevational view of a 
conventional, PRIOR ART threaded screw fastener which is 
provided with standard buttress threads; 

FIGURE 4 is an enlarged partial cross -sectional 
view of the conventional, PRIOR ART threaded screw fastener, 
as disclosed within FIGURE 3, showing the detailed structure 
of several of the individual threads of the threaded screw 
fastener, particularly the rearward and forward flank sur- 
faces thereof; 

FIGURE 5 is a perspective view, similar to those of 
FIGURES 1 and 2, showing, however, a first embodiment of a 
new and improved threaded screw fastener constructed in ac- 
cordance with the principles and teachings of the present in- 
vention wherein the head portion of the threaded screw fas- 
tener is integrally provided with combination structure which 
will permit the threaded screw fastener to be rotatably dri- 
ven either by means of, for example, a hexagonally configured 
drive socket implement or tool, or alternatively, by means 
of for example, a Phillips head drive socket implement or 
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tool ; 


FIGURE 6 is a perspective view, similar to that of 
FIGURE 5, showing, however, a second embodiment of a new and 
improved threaded screw fastener constructed in accordance 
with the principles and teachings of the present invention 
wherein the head portion of the threaded screw fastener is 
likewise integrally provided with combination structure which 
will permit the threaded screw fastener to be rotatably dri- 
ven either by means of, for example, a hexagonally configured 
drive socket implement or tool, or alternatively, by means 
of, for example, a Phillips head drive socket implement or 
tool ; 

FIGURE 7 is a perspective view, similar to those of 
FIGURES 5 and 6, showing, however, a third embodiment of a 
new and improved threaded screw fastener constructed in ac- 
cordance with the principles and teachings of the present in- 
vention wherein the head portion of the threaded screw fas- 
tener is also integrally provided with combination structure 
which will permit the threaded screw fastener to be rotatably 
driven either by means of, for example, a hexagonally config- 
ured drive socket implement or tool, or alternatively, by 
means of, for example, a Phillips head drive socket implement 
or tool; 

FIGURE 8 is a perspective view of a new and improv- 
ed drive socket implement or tool which has been constructed 
in accordance with the principles and teachings of the pre- 
sent invention and which has combination drive structure in- 
tegrally incorporated therein which comprises hexagonally 
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configured drive structure and Phillips head drive structure, 
as well as contoured mating surface structure, for accommo- 
dating and drivingly interfacing with, for example, the head 
portion of the first embodiment threaded screw fastener as 
disclosed within FIGURE 5; 

FIGURE 9 is a cross-sectional view of the new and 
improved drive socket implement or tool, as disclosed within 
FIGURE 8, and as operationally mated or engaged with the head 
portion of, for example, the first embodiment threaded screw 
fastener as disclosed within FIGURE 5 so as to define there- 
with a drive socket implement or tool -fastener assembly; 

FIGURE 10 is a partial side elevational view, simi- 
lar to that of FIGURE 3, showing, however, a threaded screw 
fastener wherein the thread portion thereof has been con- 
structed in accordance with the principles and teachings of 
the present invention in order to simultaneously achieve high 
pull-out resistance characteristics or properties, and low 
installation or insertion torque characteristics or proper- 
ties; and 

FIGURE 11 is an enlarged partial cross-sectional 
view, similar to that of FIGURE 4, showing, however, the de- 
tailed structure of several of the individual threads of the 
threaded screw fastener as disclosed within FIGURE 10, par- 
ticularly the rearward and forward flank surfaces thereof, 
the thread pitch, and the axial spacing defined between the 
root portion of the rearward flank surface of a particular 
thread and the roof portion of the forward flank surface of 
the next successive thread. 
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DETAILED pP.fif?RTPTIO W OF THE PREFERRED EMBODIMENT 


Referring again to the drawings, and more particu- 
larly to FIGURE 5 thereof, a first embodiment of a new and 
improved threaded screw fastener, constructed in accordance 
with the principles and teachings of the present invention, 
is disclosed and is generally indicated by the reference 
character 310. It is to be noted that, in view of the fact 
that the first embodiment of the new and improved threaded 
screw fastener 310 of the present invention has incorporated 
therein structural features which are somewhat similar to 
those structural features characteristic of the conventional 
PRIOR ART threaded screw fasteners 10,110 as respectively 
disclosed within FIGURES 1 and 2 , such structural features of 
the first embodiment threaded screw fastener 310 will be de- 
signated by similar or corresponding reference characters ex- 
cept that they will be within the 300 series. Accordingly, 
the new and improved first embodiment threaded screw fastener 
310 is seen to comprise a threaded shank portion 312, and a 
head portion 314, wherein the head portion 314 has integrally 
formed thereon a first embodiment of combination structure 
which permits the head portion 314 to be alternatively engag- 
ed either by means of a hexagonally configured drive socket 
implement or tool, or by means of a Phillips head drive sock- 
et implement or tool, whereby rotary drive can be imparted to 
the first embodiment threaded screw fastener 310 so as to 
drivingly install or insert the first embodiment threaded 
screw fastener 310 into a substrate. More particularly, it is 
seen that the head portion 314 of the first embodiment 
threaded screw fastener 310 comprises a circular washer mem- 
ber 313 integrally formed upon the upper end of the threaded 


shank portion 312, and upstanding, combination fastener drive 
structure is disposed atop the circular washer member 313 
such that the circular washer member 313 effectively forms an 
annular flanged or shoulder portion surrounding the upstand- 
ing, combination fastener drive structure. 

The upstanding, combination fastener drive struc- 
ture is seen to comprise a centrally located drive member 318 
which comprises six vertically or axially oriented external 
sides or facets 320 such that the drive member 318 has a sub- 
stantially hexagonal cross -sectional configuration, and a 
substantially X-shaped recessed section 328 is internally 
formed at an axially central location within the hexagonally 
configured drive member 318 so as to define a Phillips head 
drive member. It is further noted that the upper surface por- 
tion 316 of the centrally located hexagonally configured 
drive member 318, which is disposed substantially transverse- 
ly or perpendicular to the longitudinal axis of the threaded 
screw fastener 310, actually has a domed configuration such 
that the upper surface portion 316 slopes downwardly in a 
circumferential manner from the axially located substantially 
X-shaped recessed section 328 toward the six vertically or 
axially oriented external sides or facets 320 which effect- 
ively form the outer periphery of the hexagonally configured 
drive member 318. In this manner, the vertical height dimen- 
sion of the hexagonally configured drive member 318, as de- 
fined by means of the axial extent of the six vertically or 
axially oriented external sides or facets 320 of the hexagon- 
ally configured drive member 318, is relatively small. In ad- 
dition, due to the circumferentially extending, downwardly 
sloped contour of the upper surface portion 316 of the hexag- 
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onally configured drive member 318, the upper edge portions 
322 of the six vertically or axially oriented external sides 
or facets 320 of the hexagonally configured drive member 318, 
which substantially correspond to the upper edge portions 22 
of the sides or facets 20 of the threaded screw fastener 10 
as disclosed within FIGURE 1, are not disposed at the upper- 
most elevational level of the threaded screw fastener 310. 
Furthermore, since the upper surface portion 316 of the hex- 
agonally configured drive member 318 slopes downwardly in the 
aforenoted circumferential manner, the upper edge regions 322 
of the hexagonally configured drive member 318, as defined at 
the junctions of the upper surface portion 316 and each one 
of the external sides or facets 32 0 of the hexagonally con- 
figured drive member 318, do not comprise 90° angles. Still 
further, and again due to the circumf erentially extending, 
downwardly sloped contour of the upper surface portion 316 of 
the hexagonally configured drive member 318, the upper corner 
regions 326, as defined at the junctions of the vertically 
oriented edge regions or loci 324 and the upper edge regions 
322 of the hexagonally configured drive member 318, are like- 
wise disposed at an elevational level which is beneath the 
uppermost elevational level of the threaded screw fastener 
310 . 

Accordingly, if portions of the waterproof or envi- 
ronmental membranes happen to be effectively forced into con- 
tact with the head portions 314 of the threaded screw fasten- 
ers 310 that secure the waterproof or environmental membranes 
to the underlying roof decking assembly, as a result of, for 
example, workmen personnel walking upon the upper surface 
portion of the roof decking assembly, then the waterproof or 
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environmental membranes will be forced primarily into contact 
with and thereby encounter the circumf erentially extending, 
downwardly sloped upper surface portions 316 of the threaded 
screw fasteners 310, and will not be primarily forced into 
5 contact with or encounter the upper edge portions 322 of the 
six vertically or axially oriented external sides or facets 
of the hexagonally configured drive member 318. Therefore, 
cutting, piercing, and ultimate shredding or tearing of the 
waterproof or environmental membranes is effectively prevent - 
10 ed. Still further, it is also to be appreciated that by means 
of providing the first embodiment threaded screw fastener 310 
with the combination fastener drive structure 318,328 that 
permits the first embodiment threaded screw fastener 310 to 
be rotatably driven by means of alternative drive socket imp- " 
15 lements or tools, such as, for example, hexagonally configur- 
ed socket implements or tools, or by means of Phillips head 
configured socket implements or tools, only a single type of 
threaded screw fastener 310 is needed at field installation 
or job site locations in view of the fact that the single 
20 type of threaded screw fastener 310 can be inserted or in- 
stalled within a substrate regardless of the type of drive 
socket implement or tool that a particular workman or field 
personnel may be using at the field installation or job site. 

With reference now being made to FIGURE 6, a second 
25 embodiment of a new and improved threaded screw fastener, 

constructed in accordance with the principles and teachings 
of the present invention so as to be functionally similar to 
the first embodiment of the new and improved threaded screw 
fastener 310 as disclosed within FIGURE 5, is disclosed and 
30 is generally indicated by the reference character 410. It is 
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to be noted that in view of the fact that the second embodi- 
ment threaded screw fastener 410 is structurally similar to 
the first embodiment threaded screw fastener 310, a detailed 
description of the same, except for those structural features 
unique to the second embodiment threaded screw fastener 410, 
will be omitted for brevity purposes. It is additionally not- 
ed that those structural features characteristic of the sec- 
ond embodiment threaded screw fastener 410, that correspond 
to similar structural features characteristic of the first 
embodiment threaded screw fastener 310, will be designated by 
similar or corresponding reference characters except that the 
reference characters will be within the 400 series. Accord- 
ingly, it is seen, for example, that the new and improved 
second embodiment threaded screw fastener 410 is seen to com- 
prise a threaded shank portion 412, and a head portion 414, 
wherein the head portion 414 has integrally formed thereon a 
second embodiment of combination structure which permits the 
head portion 414 to be alternatively engaged either by means 
of a hexagonally configured drive socket implement or tool, 
or by means of a Phillips head drive socket implement or 
tool, whereby rotary drive can be imparted to the second em- 
bodiment threaded screw fastener 410 so as to drivingly in- 
stall or insert the second embodiment threaded screw fastener 
410 into a substrate. 

More particularly, the head portion 414 of the sec- 
ond embodiment threaded screw fastener 410 comprises an upper 
surface portion 416 having a domed configuration which slopes 
downwardly in a circumferential manner from an axially cen- 
tral region of the head portion 414 toward the peripheral re- 
gion of the head portion 414 as effectively defined by means 
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of an underlying washer member 413. In addition, in a manner 
similar to that of the first embodiment threaded screw fas- 
tener 310, the combination fastener drive structure of the 
second embodiment threaded screw fastener 410 is seen to com- 
5 prise substantially X-shaped recessed structure 428 which is 
defined within the axially central region of the head portion 
414 so as to effectively define a Phillips head drive member, 
and six vertically or axially oriented external sides or fa- 
cets 420 which are formed upon the external periphery of the 
10 washer member 413 whereby the external periphery of the head 
portion 414 effectively defines a drive member 418 which has 
a substantially hexagonal cross-sectional configuration. As a 
result of the aforenoted structure, as facilitated by means 
of the domed upper surface portion 416, the vertical height 
15 dimension of the hexagonally configured drive member 418, as 
defined by means of the axial extent of the six vertically or 
axially oriented external sides or facets 420 of the hexagon- 
ally configured drive member 418, is relatively small. 

Still further, due to the circumf erentially extend- 
20 ing, downwardly sloped contour of the upper surface portion 

416 of the hexagonally configured drive member 418, the upper 
edge portions 422 of the six vertically or axially oriented 
external sides or facets 420 of the hexagonally configured 
drive member 418, which substantially correspond to the upper 
25 edge portions 322 of the sides or facets 320 of the threaded 
screw fastener 310 as disclosed within FIGURE 5, are not dis- 
posed at the uppermost elevational level of the threaded 
screw fastener 410. Furthermore, since the upper surface por- 
tion 416 of the hexagonally configured drive member 418 
30 slopes downwardly in the aforenoted circumferential manner, 
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the upper edge regions 4 22 of the hexagonal ly configured 
drive member 418, as defined at the junctions of the upper 
surface portion 416 and each one of the external sides or 
facets 420 of the hexagonally con-figured drive member 418, 
5 do not comprise 90° angles. Lastly, it is also seen that the 
individual vertically or axially oriented external sides or 
facets 420 of the hexagonally configured drive member 418 do 
not abut each other in a circumferential manner but, to the 
contrary, are effectively separated from each other by means 

10 of arcuate portions 430 of the washer member 413. According- 
ly, such structure, in combination with the circumf erentially 
extending, downwardly sloped contour of the upper surface 
portion 416 of the hexagonally configured drive member 418, 
effectively eliminates any sharply cornered or sharply edged 

15 regions upon the head portion 414 of the threaded screw fas- 
tener 410. 

In light of the foregoing, it can be readily appre- 
ciated that if portions of the waterproof or environmental 
membranes happen to be effectively forced into contact with 

20 the head portions 414 of the threaded screw fasteners 410 

that secure the waterproof or environmental membranes to the 
underlying roof decking assembly, as a result of, for examp- 
le, workmen personnel walking upon the upper surface portion 
of the roof decking assembly, then the waterproof or environ- 

2 5 mental membranes will be forced into contact with and thereby 
encounter the circumf erentially extending, downwardly sloped 
upper surface portions 416 of the threaded screw fasteners 
410. In addition, since the sharp 90° edge portions, as de- 
fined between the upper edge portions 422 of the six verti- 

30 cally or axially oriented external sides or facets 420 of the 
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hexagonal ly configured drive member 418 and the upper surface 
portion 416 of the head portion 414, have effectively been 
eliminated, as have the upper sharply pointed corner regions 
as defined between adjacent ones of the six vertically or ax- 
5 ially oriented external sides or facets 42 0 of the hexagonal - 
ly configured drive member 418 and the upper surface portion 
416 of the head portion 414, then it follows that cutting, 
piercing, and ultimate shredding or tearing of the waterproof 
or environmental membranes is also effectively prevented. 
10 Still further, it is also to be appreciated, as was the case 
with the first embodiment threaded screw fastener 310, that 
by providing the second embodiment threaded screw fastener 
410 with the combination fastener drive structure 418,428 
that permits the second embodiment threaded screw fastener 
15 410 to be rotatably driven by means of alternative drive 

socket implements or tools, such as, for example, hexagonal ly 
configured socket implements or tools, or by means of Phil- 
lips head configured socket implements or tools, only a sing- 
le type of threaded screw fastener 410 is needed at field in- 
20 stallation or job site locations in view of the fact that the 
single type of threaded screw fastener 410 can be inserted or 
installed within a substrate regardless of the type of drive 
socket implement or tool that a particular workman or field 
personnel may be using at the field installation or job site. 

With reference now being made to FIGURE 7, a third 
embodiment of a new and improved threaded screw fastener, al- 
so constructed in accordance with the principles and teach- 
ings of the present invention so as to be functionally simi- 
lar to the first and second embodiments of the new and im- 
30 proved threaded screw fasteners 310,410 as disclosed within 
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FIGURES 5 and 6, is disclosed and is generally indicated by 
the reference character 510. It is to be noted that in view 
of the fact that the third embodiment threaded screw fastener 
510 is structurally similar to the first and second embodi- 
ment threaded screw fasteners 310,410, a detailed description 
of the same, except for those structural features unique to 
the second embodiment threaded screw fastener 510, will be 
omitted for brevity purposes. It is additionally noted that 
those structural features characteristic of the third embodi- 
ment threaded screw fastener 510, that correspond to similar 
structural features characteristic of the first and second 
embodiment threaded screw fasteners 310,410, will be desig- 
nated by similar or corresponding reference characters except 
that the reference characters will be within the 500 series. 
Accordingly, it is seen, for example, that the new and im- 
proved third embodiment threaded screw fastener 510 is seen 
to comprise a threaded shank portion 512, and a head portion 
514, wherein the head portion 514 has integrally formed 
thereon a third embodiment of combination structure which 
permits the head portion 514 to be alternatively engaged ei- 
ther by means of a hexagonal ly configured drive socket imple- 
ment or tool, or by means of a Phillips head drive socket 
implement or tool, whereby rotary drive can be imparted to 
the third embodiment threaded screw fastener 510 so as to 
drivingly install or insert the third embodiment threaded 
screw fastener 510 into a substrate. 

More particularly, it is seen that the head portion 
514 of the third embodiment threaded screw fastener 510 ef- 
fectively comprises hybrid structure with respect to the 
structure comprising the head portions 314,414 of the first 


and second embodiment threaded screw fasteners 310,410. For 
example, it is seen that the head portion 514 of the third 
embodiment threaded screw fastener 510 comprises a circular 
washer member 513 which is integrally formed upon the upper 
end of the threaded shank portion 512, and upstanding, combi- 
nation fastener drive structure is disposed atop the circular 
washer member 513 such that the circular washer member 513 
effectively forms an annular flanged portion which surrounds 
the upstanding, combination fastener drive structure. The up- 
standing, combination fastener drive structure is seen to 
comprise a first drive member 518 which comprises six verti- 
cally or axially oriented external sides or facets 520 such 
that the first drive member 518 has a substantially hexagonal 
cross-sectional configuration, and a second substantially X- 
shaped recessed section 528 is internally formed at an axial- 
ly central location within the hexagonally configured drive 
member 518 so as to define a Phillips head drive member. 

It is further noted that the upper surface portion 
516 of the centrally located hexagonally configured drive 
0 member 518, which is disposed substantially transversely or 
perpendicular to the longitudinal axis of the threaded screw 
fastener 510, has a domed configuration, similar to the upper 
surface portions 316,416 of the threaded screw fasteners 310, 
410, such that the upper surface portion 516 slopes downward- 
5 ly in a circumferential manner from the axially located sub- 
stantially X-shaped recessed section 528 toward the six ver- 
tically or axially oriented external sides or facets 520 
which effectively form the outer periphery of the hexagonally 
configured drive member 518. However, as can be readily ap- 
i0 predated from FIGURE 7 in connection with the disclosure of 
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the third embodiment threaded screw fastener 510, particular- 
ly when compared to FIGURES 5 and 6 and their respective dis- 
closures of the first and second embodiment threaded screw 
fasteners 310,410, it is noted that in lieu of the domed up- 
per surface portion 516 effectively having a limited radial 
or diametrical extent which is somewhat less than that of the 
circular washer member 513, as was the case of the domed up- 
per surface portion 316 of the first embodiment threaded 
screw fastener 310 as compared to the radial or diametrical 
extent of the circular washer member 313, the domed upper 
surface portion 516 of the third embodiment threaded screw 
fastener 510 has a radial or diametrical extent which is sub- 
stantially the same as that of the circular washer member 
513 . 

in connection with such structure, it is therefore 
additionally appreciated that in lieu of the vertically or 
axially oriented external sides or facets 520 of the drive 
member 518 being defined within the peripheral surface of the 
circular washer member 513, as was the case with the verti- 
cally or axially oriented external sides or facets 420 with 
respect to the outer peripheral surface of the circular wash- 
er member 413, the vertically or axially oriented external 
sides or facets 520 of the drive member 518 are disposed atop 
the circular washer member 513 and are disposed slightly ra- 
dially inwardly offset from the outer peripheral edge portion 
of the circular washer member 513. Still further, it is also 
noted that the corner regions 526, defined between adjacent 
ones of the vertically or axially oriented external facets or 
sides 520 of the drive member 518 are effectively disposed at 
the peripheral edge of and within the plane of the circular 
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washer member 513. Accordingly, the vertical height dimension 
of the hexagonally configured drive member 518, as defined by 
means of the axial extent of the six vertically or axially 
oriented external facets or sides 52 0 of the hexagonally con- 
5 figured drive member 518, is relatively small. In addition, 
as was characteristic of the head portions 314,414 of the 
first and second embodiment threaded screw fasteners 310,410, 
due to the circumf erentially extending, downwardly sloped 
contour of the upper surface portion 516 of the hexagonally 
10 configured drive member 518, the upper edge portions 522 of 
the six vertically or axially oriented external sides or fa- 
cets 520 of the hexagonally configured drive member 518 are 
not disposed at the uppermost elevational level of the 
threaded screw fastener 510. 

Furthermore, since the upper surface portion 516 of 
the hexagonally configured drive member 518 slopes downwardly 
in the aforenoted circumferential manner, the upper edge re- 
gions 522 of the hexagonally configured drive member 518, as 
defined at the junctions of the upper surface portion 516 and 
20 each one of the external sides or facets 520 of the hexagon- 
ally configured drive member 518, do not comprise 90° angles. 
Still further, and again due to the circumf erentially extend- 
ing, downwardly sloped contour of the upper surface portion 
516 of the hexagonally configured drive member 518, and in 
25 particular, due to the disposition of the corner regions 526, 
as defined between adjacent ones of the vertically or axially 
oriented external facets or sides 520 of the drive member 
518, within the plane of the circular washer member 513, the 
presence of such sharply cornered regions, at a relatively 
30 high elevational level upon the head portion 514 of the 
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threaded screw fastener 510, has effectively been eliminated. 
Accordingly, if portions of the waterproof or environmental 
membranes happen to be effectively forced into con-tact with 
the head portions 514 of the threaded screw fasteners 510 
5 that secure the waterproof or environmental membranes to the 
underlying roof decking assembly, as a result of, for examp- 
le, workmen personnel walking upon the upper surface portion 
of the roof decking assembly, then the waterproof or environ- 
mental membranes will be forced into contact with and thereby 

10 encounter the circumf erentially extending, downwardly sloped 
upper surface portions 516 of the threaded screw fasteners 
510, and will not be forced into contact with or encounter 
any sharply pointed edge or corner regions of the six verti- 
cally or axially oriented external sides or facets of the 

15 hexagonally configured drive member 518. Therefore, cutting, 
piercing, and ultimate shredding or tearing of the waterproof 
or environmental membranes is effectively prevented. 

Still further, it is also to be appreciated that by 
means of providing the third embodiment threaded screw fas- 

20 tener 510 with the combination fastener drive structure 518, 
528 that permits the third embodiment threaded screw fastener 
510 to be rotatably driven by means of alternative drive 
socket implements or tools, such as, for example, hexagonally 
configured socket implements or tools, or by means of Phil- 

25 lips head configured socket implements or tools, only a sing- 
le type of threaded screw fastener 510 is needed at field 
installation or job site locations. This mode of operation is 
of course facilitated or enabled in view of the fact that the 
single type of threaded screw fastener 510 can be inserted or 

30 installed within a substrate regardless of the type of drive 
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socket implement or tool that a particular workman or field 
personnel may be using at the field installation or job site. 


With reference now being made to FIGURES 8 and 9, a 
new and improved drive socket implement or tool, for opera - 
tively engaging the head portion of any one of the threaded 
screw fasteners 310,410,510, as disclosed within FIGURES 5-7, 
so as to impart a rotatable drive force thereto, is disclosed 
and is generally indicated by the reference character 610. As 
can be readily appreciated, the new and improved drive socket 
implement or tool 610 is seen to comprise a cylindrical hous- 
ing 612 which is open at the front end thereof so as to de- 
fine a socket member 614 therewithin for accommodating and 
operatively mating with at least some of the drive structure 
defined upon the head portion of any one of the aforenoted 
threaded screw fasteners 310,410,510. It is to be noted that 
while, for example, the new and improved drive socket imple- 
ment or tool 610 is disclosed as being operatively engaged 
with the head portion 314 of the threaded screw fastener 310, 
the new and improved drive socket implement or tool 610 can 
be structurally configured so as to appropriately operatively 
engage the head portions 414,514 of the threaded screw fas- 
teners 410,510. More particularly, it is seen that the socket 
member 614 of the new and improved drive socket implement or 
tool 610 is provided with an annular or peripheral front face 
616 which is disposed within a plane that is substantially 
perpendicular to the longitudinal axis of the socket imple- 
ment or tool 610. Six inner peripheral wall members 618 of 
the socket member 614 are disposed within the immediate vi- 
cinity of the front face 616 of the socket implement or tool 
610 so as to extend axially rearwardly from the front face 


28 


616 of the socket implement or tool 610, and in addition, the 
six inner peripheral wall members 618 are disposed within a 
circumferential array so as to effectively circumscribe a re- 
gion within the socket member 614 which has a substantially 
hexagonal configuration. In this manner, when the new and im- 
proved socket implement or tool 610 is operatively engaged 
with the head portion 314 of the threaded screw fastener 310, 
the sides or facets 32 0 of the hexagonally configured drive 
member 318 can be drivingly engaged by means of the hexagon- 
ally arranged wall members 618 of the socket member 614. At 
the same time, it can likewise be appreciated that the front 
face 616 of the socket member 614 is properly seated upon the 
upper surface portion of the circular washer member 313, as 
can best be appreciated from FIGURE 9, whereby the longitud- 
inal axes of the socket implement or tool 610 and the thread- 
ed screw fastener 310 are coaxially aligned with respect to 
each other. 

Continuing still further, it is appreciated that 
the socket member 614 is also provided with an axially locat- 
ed, forwardly extending, substantially X-shaped conical pro- 
jection 620 which effectively defines a Phillips head screw- 
driver element which is adapted to operatively engage the X- 
shaped Phillips head recessed portion 328 defined within the 
head portion 314 of the threaded screw fastener 310 when, for 
example, the socket implement or tool 610 is operatively en- 
gaged with the head portion 314 of the threaded screw fasten- 
er 310 as disclosed within FIGURE 9. Accordingly, the Phil- 
lips head screwdriver element 620 can be operatively used to 
engage the X-shaped Phillips head recessed portion 328 defin- 
ed within the head portion 314 of the threaded screw fastener 
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310 in conjunction with the operative or driving engagement 
of the sides or facets 320 of the hexagonally configured 
drive member 318 of the head portion 314 of the threaded 
screw fastener 310 by means of the hexagonally arranged wall 
members 618 of the socket member 614. Lastly, in connection 
with the internal structure comprising the socket member 614, 
it is also seen that the socket member 614 comprises a con- 
cavely contoured mating surface 622 which is adapted to house 
or accommodate, for example, the domed upper surface portion 
316 of the head portion 314 of the threaded screw fastener 
310 . 


It is to be noted that while the socket member 614 
may be provided with both the hexagonal drive means compris- 
ing the plurality of side wall members 618, as well as the 
15 Phillips head screwdriver element 620, in conjunction with 

the contoured mating surface 622, so as to properly drivingly 
engage the head portion 314 of the threaded screw fastener 
310, only a single one of the drive means 618,620 truly needs 
to be provided in view of the fact that the threaded screw 
20 fastener 310 is provided with the dual drivable means 320, 

328. On the other hand, it is further noted that just as the 
dual drivable means 320,328 as provided upon the threaded 
screw fastener 310, permits the same to be drivingly used and 
engaged by means of any drive socket implement or tool, the 
25 provision of the dual driving means 618,620, upon the socket 
implement or tool 610, permits it to drivingly engage any 
particular threaded screw fastener. It is lastly noted that 
in order to provide the socket implement or tool 610 with ro- 
tary drive motion to be appropriate or accordingly transmit- 
ted to the threaded screw fastener 310, it is seen that the 
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housing 612 is mounted upon the forward end of a shaft member 
624, and that the rear end of the shaft member 624 is provid- 
ed with a stem portion 626 for insertion within, for example, 
a suitable collet member, not shown, of a rotary drive tool, 
5 also not shown. 

With reference lastly being made to FIGURES 10 and 
11, a fourth embodiment of a new and improved threaded screw 
fastener constructed in accordance with the principles and 
teachings of the present invention is disclosed and is gene- 
10 rally indicated by the reference character 710. As disclosed 
within FIGURES 10 and 11, the new and improved threaded screw 
fastener 710 comprises a shank portion 712 and a buttress 
thread portion 714, however, if the new and improved threaded 
screw fastener 710, as disclosed within FIGURES 10 and 11, is 
15 compared to the conventional PRIOR ART threaded screw fasten- 
er 210 as disclosed within FIGURES 3 and 4 , it will be readi- 
ly apparent that the structure of the individual threads 714 
of the threaded screw fastener 710, as constructed in accord- 
ance with the principles and teachings of the present inven- 
2 0 t ion, is quite different from the structure of the individual 
threads 214 of the conventional PRIOR ART threaded screw fas- 
tener 210. More particularly, it is seen that in lieu of the 
conventional, PRIOR ART threaded screw fastener 210, wherein 
the individual threads 214 comprise, in effect, a slightly 
25 inclined rearward planar flank surface 216, and a signifi- 
cantly inclined forward planar flank surface 218, the indivi- 
dual threads 714 of the threaded screw fastener 710 of the 
present invention comprise at least one, and preferably two, 
substantially perpendicular rearward planar flank surfaces 
30 716-1,716-2, and dual, inclined forward planar flank surfaces 
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718-1, 718-2 . 

It is to be noted that, in connection with the 
structural design of the screw threads upon threaded screw 
fasteners, and as is well-known in the art or industry, as 
5 has been discussed hereinbefore, the rearward flank surface 
structure of each individual thread, as well as the pitch de- 
fined between each pair of adjacent threads, play critical 
roles in, or effectively determine, the pull-out resistance 
characteristics or properties of the threaded screw fastener, 
10 while the forward flank surface structure of each individual 
thread, as well as the spacing defined between the root por- 
tion of the rearward flank surface of a particular thread and 
the root portion of the forward flank surface of an adjacent 
thread, likewise play critical roles in, or effectively de- 
15 termine, the installation or insertion torque characteristics 
or properties of the threaded screw fastener. In particular, 
for example, as the perpendicularity of the rearward flank 
surface of each individual thread with respect to the longi- 
tudinal axis of the threaded screw fastener is increased, 
20 then the pull-out resistance characteristics or properties of 
the threaded screw fastener are likewise or accordingly in- 
creased, whereas as the inclination of the forward flank sur- 
face of each individual thread with respect to the radius of 
the threaded screw fastener is decreased, then the insertion 
25 or installation torque characteristics or properties are ac- 
cordingly or likewise decreased. In conjunction with the par- 
ticularly fabricated structure of the rearward and forward 
flank surfaces of the individual threads, it is also noted 
that the aforenoted pitch and spacing dimensions will be ac- 
30 cordingly varied in order to likewise affect the pull-out re- 
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sistance and installation or insertion torque characteristics 
or properties of the threaded screw fastener. 

With reference therefore being made more specific- 
ally to FIGURE 11, the longitudinal axis of the threaded 
5 screw fastener 710 is disclosed at 722, while a radius of the 
threaded screw fastener 710 is disclosed at 724. Accordingly, 
it can be appreciated that the angular extent or inclination 
of the radially outer forward flank surface 718-1 with re- 
spect to the radius 724 is designated by means of the angle 

10 Al, while the angular extent or inclination of the radially 
inner forward flank surface 718-2 with respect to the radius 
724 is designated by means of the angle A2 . In a similar man- 
ner, the angular extent or inclination of the radially outer 
rearward flank surface 716-1 with respect to the radius 724 

15 is designated by means of the angle A3, while the angular ex- 
tent or inclination of the radially inner rearward flank sur- 
face 716-2 with respect to the radially outer rearward flank 
surface 716-1 is designated by means of the angle A4 . Still 
further, the axial extent or length of the crest portion 720 

2 0 of each thread 714 is denoted by means of the linear dimen- 

sion Dl, while the radial extent or width of each thread 714 
is denoted by means of the linear dimension D2 , the radial 
extent or width of the radially inner rearward flank surface 
716-2 of each thread 714 is denoted by means of the linear 
25 dimension D3 , and the axial extent or distance defined be- 
tween the root portion of the rearward flank surface of a 
particular thread 714 and the root portion of the forward 
flank surface of an adjacent thread 714 is denoted by means 
of the linear space dimension D4 . In a similar manner, the 

3 0 radial extent or width of the radially inner forward flank 
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surface 718-2 of each thread 714 is denoted by means of the 
linear dimension D5, the radial extent or width of the radi- 
ally outer forward flank surface 718-1 of each thread 714 is 
denoted by means of the linear dimension D6 , and the axial 
extent or distance defined between each pair of adjacent 
threads 714,714 is denoted by means of the linear pitch di- 
mension D7 . 

Continuing further with reference being made to 
FIGURE 11, and in accordance with the unique and novel teach- 
ings and principles of the present invention, due to the pro- 
vision of, for example, the radially inner forward flank sur- 
face 718-2, wherein the same is disposed at the angular in- 
clination A2, which is relatively steeper than the angular 
inclination Al at which the radially outer forward flank sur- 
face 718-1 is disposed with respect to the radius 724, that 
is, the radially inner forward flank surface 718-2 is dispos- 
ed so as to be more perpendicular with respect to the longi- 
tudinal axis 722 of the threaded screw fastener 710 than is 
the radially outer forward flank surface 718-1, then it can 
be appreciated that a portion of the forward flank surface, 
as denoted in phantom lines at 718-3, has in effect been re- 
moved when compared, for example, to the forward flank sur- 
face 218 of the standard buttress thread 210 as disclosed 
within FIGURE 4. Accordingly, since less material is effect- 
ively present upon each composite forward flank surface 
718-1,718-2 of each thread 714, less material is effectively 
present in order to operatively engage the material compris- 
ing the substrate into which the threaded screw fastener 710 
is being inserted. In this manner, the provision of the par- 
ticularly structured radially inner forward flank surface 


718-2 upon each thread 714 effectively reduces the installa- 
tion or insertion torque characteristics or properties of the 
threaded screw fastener 710. 

In a corresponding manner, the provision of the 
particularly structured radially inner forward flank surface 
718-2 upon each thread 714, and the particular angular in- 
clinations A1,A2 of the radially outer forward flank surface 
718-1 and the radially inner forward flank surface 718-2 upon 
each thread 714, effectively affect or alter the axial extent 
or distance dimension D4 as defined between the root portion 
of the rearward flank surface of a particular thread 714 and 
the root portion of the forward flank surface of an adjacent 
thread 714. These factors correspondingly affect the instal- 
lation torque characteristics or properties of the threaded 
screw fastener 710 in that as the axial extent or distance 
dimension D4 is effectively increased, an increased amount of 
room or space is effectively provided in order to accommodate 
the material, comprising the substrate into which the thread- 
ed screw fastener 710 is being installed or inserted, thereby 
effectively reducing the installation or insertion torque 
characteristics or properties of the threaded screw fastener 
710. It will also be appreciated that as the angular inclina- 
tions A1,A2 of the radially outer forward flank surface 718-1 
and the radially inner forward flank surface 718-2 of each 
thread 714 are respectively varied, the radial extents D6 , D5 
of the radially outer forward flank surface 718-1 and the ra- 
dially inner forward flank surface 718-2 of each thread 714 
will likewise be varied. Again, all of these factors effect- 
ively influence the amount of material which is effectively 
present upon the threads 714 of the threaded screw fastener 


710 for operatively engaging the material comprising the sub- 
strate into which the threaded screw fastener 710 is being 
inserted. 


Continuing still further, and in accordance with 
additionally unique and novel teachings and principles of the 
present invention, it is seen that the radially inner rear- 
ward flank surface 716-2 is disposed at the angular inclina- 
tion A4 with respect to the radially outer rearward flank 
surface 716-1, and that the radially outer rearward flank 
surface 716-1 is disposed at the angular inclination A3 with 
respect to the radius 724. As a result of this structural re- 
lationship, it is further seen that the radially inner rear- 
ward flank surface 716-2 is disposed so as to be more perpen- 
dicular with respect to the longitudinal axis 722 of the 
threaded screw fastener 710 than is the radially outer rear- 
ward flank surface 716-1. Since the degree of perpendicular- 
ity of the rearward flank surfaces of the threads of a 
threaded screw fastener is significantly determinative of the 
pull-out resistance characteristics or properties of the 
threaded screw fastener, it can be appreciated that by pro- 
viding the radially inner rearward flank surface 716-2 as a 
distinctly separate planar surface with respect to or sepa- 
rate from the radially outer rearward flank surface 716-1, 
and wherein, for example, the radially inner rearward flank 
surface 716-2 can be disposed substantially perpendicular to 
the longitudinal axis 722 of the threaded screw fastener 710 
while the radially outer rearward flank surface 716-1 is dis- 
posed at some predetermined angle, other than 90° with re- 
spect to the longitudinal axis 722 of the threaded screw fas- 
tener 710, then enhanced pull-out resistance characteristics 


or properties of the threaded screw fastener 710 can be 
achieved. 

It is also noted in conjunction with the foregoing 
that by altering the radial extent or width dimension D3 of 
5 the radially inner rearward flank surface 716-2, the pull-out 
resistance characteristics or properties of the threaded 
screw fastener 710 can likewise be adjusted or altered. For 
example, as the radial extent or width dimension D3 of the 
radially inner rearward flank surface 716-2 is increased, the 
10 pull-out resistance characteristics or properties of the 

threaded screw fastener 710 will likewise be increased. Simi- 
lar pull-out resistance characteristics or properties of the 
threaded screw fastener 710 can also be achieved by corre- 
spondingly altering the radial extent or width dimension D2 
15 of the threads 714, as defined between the root portions 726 
of the threads 714 and the crest portions 720 of the threads 
714. in particular, by increasing the radial extent or width 
dimension D2 of the threads 714, the pull-out resistance 
characteristics or properties of the threaded screw fastener 
20 710 will likewise be increased. In a still similar manner, 

the pull-out resistance characteristics or properties of the 
threaded screw fastener 710 can also be achieved by altering 
the axial extent or distance defined between identical points 
defined upon each pair of adjacent threads 714,714 as denoted 
25 by means of the linear pitch dimension D7 . More particularly, 
as the linear pitch dimension D7 is decreased, whereby an in- 
creased number of threads 714 per axial inch is effectively 
achieved, the pull-out resistance characteristics or proper- 
ties of the threaded screw fastener 710 are correspondingly 
30 increased. 
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It is lastly noted that while the separate planar 
radially outer and radially inner rearward flank surfaces 
716-1,716-2 have been disclosed and discussed, it is not ne- 
cessary to in fact provide such separate planar rearward 
5 flank surfaces in order to achieve the desired pull-out re- 
sistance characteristics or properties for the threaded screw 
fastener 710. More particularly, since the degree of perpen- 
dicularity of the rearward flank surfaces of the threads of 
the threaded screw fastener is significantly determinative of 

10 the pull-out resistance characteristics or properties of the 
threaded screw fastener, the separate planar radially outer 
and radially inner rearward flank surfaces 716-1,716-2 can in 
effect be coplanar as a result, for example, where the angu- 
lar inclination A4 , as defined between the separate planar 

15 radially outer and radially inner rearward flank surfaces 

716-1,716-2, is effectively 0°. In this manner, the separate 
planar radially outer and radially inner rearward flank sur- 
faces 716-1,716-2 effectively become a single planar rear- 
ward flank surface . 

20 This single planar rearward flank surface of the 

threaded screw fastener 710 of the present invention is noted 
as being significantly different from the conventional PRIOR 
ART planar rearward flank surface 216 of the threaded screw 
fastener 210 in that the angular inclination A3 of such sing- 

25 le planar rearward flank surface of the threaded screw fas- 
tener 710 of the present invention is such as to dispose the 
single planar rearward flank surface of the threaded screw 
fastener 710 of the present invention at an orientation which 
is substantially more perpendicular than that characteristic 

30 of the conventional PRIOR ART planar rearward flank surface 
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216 of the threaded screw fastener 210. In particular, for 
example, the conventional PRIOR ART planar rearward flank 
surface 216 of each threaded screw fastener 210 is disposed 
at an angular inclination which is within the range of 8-10°. 
5 However, in accordance with the principles and teachings of 
the present invention, the single planar rearward flank sur- 
face of the threaded screw fastener 710 of the present inven- 
tion is disposed at an angle which is within the range of 0- 
7°, with the preferred angular inclination being 5°. 

10 It is lastly to be noted that while the unique and 

novel teachings of the present invention can be applied to 
various conventionally sized threaded screw fasteners, the 
following chart illustrates the various exemplary flank sur- 
face angles A1,A2,A3,A4, as well as the various radial and 

15 axial linear dimensions Dl , D2 , D3 , D4 , D5 , D6 , D7 , that have been 
developed in connection with a Number 15 threaded screw 
fastener. It will of course be appreciated that the various 
angles and linear dimensions may therefore vary depending up- 
on the size of the particular threaded screw fastener. 


20 EXAMPLE - A NUMBER 15 SIZED THREADED SCREW FASTENER 

Angle of Radially Outer 

Forward Flank Surface Al - 20-40° 

Angle of Radially Inner 

Forward Flank Surface A2 0-35° 

2 5 Angle of Radially Outer 

Rearward Flank Surface A3 0-7° 
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Angle of Radially Inner 
Rearward Flank Surface 

Axial Length of Thread 
Crest Portions 

5 Radial or Width Extent 
of Fasteners Threads 

Radial or Width Extent 
of Radially Inner 
Rearward Flank Surface 

10 Axial Spacing Defined 

Between Root Portions of 
Adjacent Threads 

Radial or Width Extent 
of Radially Inner 
15 Forward Flank Surface 

Radial or Width Extent 
of Radially Outer 
Forward Flank Surface 

Axial Length or Pitch 
2 0 Dimension Defined Between 
Identical Locations of 
Adjacent Threads 


A4 0-7° 

Dl 0.005-0.015 inches 

D2 0.04-0.09 inches 

D3 0.00-0.09 inches 

D4 0.01-0.03 inches 

D5 0.00-0.09 inches 

D6 0.00-0.09 inches 

D7 0.067-0.091 inches 


Thus, it may be seen that in accordance with the 
principles and teachings of the present invention, there has 

2 5 been provided a new and improved threaded screw fastener 
which is provided with a head portion that has integrally 
incorporated therein unique and novel combination or dual 
drive means whereby the single threaded screw fastener can be 
rotatably driven by means of alternative rotary drive socket 

30 implements or tools, such as, for example, hexagonally con- 
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figured or Phillips head configured drive means, or a com- 
bination drive tool. In this manner, the threaded screw fas- 
tener, having such combination head structure, can be driv- 
ingly inserted or installed within substrates regardless of 
5 the particular drive socket implement or tool being utilized 
by field installation or job site personnel. Furthermore, 
there is provided a new and improved drive socket implement 
or tool which has integrally incorporated therein both hexag- 
onally configured drive structure, Phillips head drive struc- 

10 ture, and domed contour structure for not only structurally 
accommodating both the hexagonal ly configured structure and 
the Phillips head structure integrally incorporated upon the 
head portion of the threaded screw fastener, but in addition, 
for accommodating the low profile domed structure of the head 

15 portion of the threaded screw fastener. Lastly, the threaded 
screw fastener also comprises thread structure wherein each 
thread of the threaded screw fastener comprises unique and 
novel rearward and forward flank surfaces which effectively 
serve to simultaneously enhance the pull-out resistance char- 

20 acteristics or properties of the threaded screw fastener 

while reducing the installation or insertion torque charact- 
eristics or properties of the threaded screw fastener. 

Obviously, many variations and modifications of the 
present invention are possible in light of the above teach- 

25 ings . For example, it is to be noted that not all of the 

unique and novel head drive and thread features, as have been 
disclosed as being characteristic of the present invention, 
are necessarily included within a single threaded fastener, 
or within a single socket implement or tool. In addition, 

30 while the drive structure incorporated within the head por- 


tion of the threaded screw fastener, as well as the corre- 
sponding structure incorporated within the drive socket imp- 
lement or tool, has been primarily disclosed as comprising 
the hexagonal and Phillips head drive structure, it is noted 
5 that other drive combinations are possible. For example, in 
lieu of the Phillips head drive structure, other drive struc- 
ture, selected from the group comprising Torx drive means, 
six- lobe drive means, internal hex drive means, and square 
drive means, may likewise be employed in accordance with the 
10 principles and teachings of the present invention. It is 

therefore to be understood that within the scope of the ap- 
pended claims, the present invention may be practiced other- 
wise than as specifically described herein. 
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